Sub-Saharan Africa (SSA) is a global hotspot for aerosol emissions, affecting regional 20 environmental sustainability. In this paper we use atmospheric observations to address one of the 21 major uncertainties of the, e.g., climate and health impact of SSA aerosols: the quantitative 22 contributions from different emissions sources. Ambient fine fraction aerosol (PM2.5) were 23 collected on filters at the high altitude (2590 m.a.s.l.) Rwanda Climate Observatory (RCO), an 24 SSA background site, during dry and wet seasons in 2014 and 2015. The concentrations of both 25 carbonaceous aerosols and inorganic ions show a strong seasonal cycle, with highly elevated 26 concentrations during the dry season. Source marker ratios, including carbon isotopes, show that 27 the wet and dry seasons have distinct aerosol compositions. The dry season is characterized by 28 elevated amounts of biomass burning products, approaching ~ 95% for carbonaceous aerosols. An 29 isotopic mass-balance estimate shows that the amount of the carbonaceous aerosols stemming 30 from savanna fires may increase from ~ 0.6 g/m 3 in the wet season up to ~10g/m 3 during the 31 dry season. Taken together, we here quantitatively show that savanna fire is the key modulator of 32 the seasonal aerosol composition variability at the RCO, an SSA background site.
Endmember variability may significantly influence the calculated source fractional contributions 175 (Andersson, 2011) . For a discussion on the specific endmember ranges used here, see Section 3.5.
influence may still be significant; BT analysis is highly challenging in mountainous regions (e.g., 205 Winiger et al., 2019), and the actual geographical footprints would be broader when, e.g., 206 incorporating parametrizations for turbulence. Here we interpret the BTs qualitatively to visualize 207 overall air mass transport patterns. During the present campaign, the PM2.5 carbonaceous and inorganic ion components show a strong 211 seasonal variability, with elevated levels during the dry JJA period (Fig. 2 , Table S1 ). , 1980) . We here report the actual concentrations to ease direct 217 comparisons with previous studies. Overall these differences reflect differences in aerosol 218 atmospheric lifetime, differences in air mass transport pathways and seasonality in emissions (e.g.,
219
fires), as well as other factors. Elevated ratios of EC and K + suggests an increased influence from 220 biomass burning during the dry season. NO3 --which displays the largest seasonal shift -is often 221 associated with oxidized NOx from traffic emissions or lightning strikes. However, it has also has 222 also been shown to be elevated during savanna burning events (Table 1) .
223
The dry season concentrations of the carbonaceous aerosols components and inorganic ions 224 observed here are overall in good agreement with the concentrations observed dry season rural and 225 aged savanna fire air masses ( Overall, the ratios of different aerosol components provide insights into sources or atmospheric 240 processes. Here, the OC/EC-ratio shows a distinct seasonality, with elevated levels during the wet 241 season (11±3) compared to the dry season (7±3; Fig. 3 ; Table S1 ). The OC/EC-ratio is sometimes 242 used as a marker for biomass burning, but it is highly influenced by atmospheric processes such 243 as secondary organic aerosol (SOA) formation or photo-chemical aging (e.g., Dasari et al., 2019) .
244
The dry season values observed here are similar to what has been observed in background air at 245 other dry season Sub-Saharan African sites (Table 1) . The elevated wet-season OC/EC-ratios may 246 indicate increased relative influence of local SOA formation.
247
Similarly, the NH4 + /TC and SO4 2-/TC are also elevated during the wet periods (Fig. 3 
